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About 5 or 6 paces farther from the place where 
the fheep were lying, towards the north- weft the 
ground was much torn up as if plough'd, and an 
oblique hole made of about three feet deep. 

The breadths of the different holes were from fix 
to three inches. 



LIII.- A Letter from Mr. James Dodfon to 
Mr, John Robertfon, F. R. S. concerning 
an Improvement of the Bills of Mortality. 

I R, January 13, 1752. 

j?w Jan. .6, \ s there has lately been a fcheme 
»75 2 - jf\^ propofed for amending the form of 
the bills of mortality of London, in a pamphlet 
called Qbfervations on the paji growth and frefent 
fate of London, by Mr. Coibyn Morris, the ingeni- 
ous author of which has enumerated many ex- 
cellent purpofes, to which it may be applied, but 
has omitted to mention that of giving a greater 
degree of certainty to the calculations oi- the values 
of annuities on lives -, a benefit too confiderable to 
be pafled by filently : And as your knowlege of that 
fubjecl: will enable you to judge of what is fit to be 
done, in order to obtain fo defirabie an advantage; I 
beg leave to trouble you with my thoughts concern- 
ing a farther regulation of thofe bills, which, I pre- 
fume, may be conducive thereto. 

The prefent poffeffors of intailed eftates are, in 
common law, juftly called tenants for life. Mar- 
riage- 
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riage-fettlements, generally, convey the reverfion of a 
confiderable part of the bridegroom's eftate to the 
bride, for her natural life after his deceafe; to which 
two things all the freehold eftates in thefe kingdoms 
are liable : and if to thefe be added the great num- 
ber of copyholds, determinable on lives ; the great 
quantities of church, college, and other lands, leafed 
on lives, and the eftates poffeffed by ecclefiaftical 
perfons of all degrees j we fhall find, that the values 
of the pofleffions and reversions, of much the greateft 
part, of the real eftates in thefe kingdoms, will, one 
way or other, depend on the value of lives. Like- 
wife the incomes annexed to all places, civil and 
military, all penfions, and moft charitable donations, 
are annuities for life. The intereft or dividends of 
many perfonalities in the ftocks have been, by the 
wills of their pofTeflbrs, rendered of the fame kind * 
befides which, there are fome annuities on lives, 
which have been granted by the government, and 
Jiave parliamentary fecurity for their payment ; and 
others, that have been granted by parifhes, in con- 
quence of a&s of parliament made for that pur* 

After this fummary view of the extenfive property, 
that is vefted in annuities on lives, it would be very 
eafy to name a great variety of circumftances, in 
which the computations of the values of one, two, 
or more lives, will become neceffary to thofe per- 
fons, who do not chufe to have their property de- 
termined by cuftoms, which feem to have been efta- 
blifhed merely for want of good methods of cal- 
culation. But I know to whom I am addreffing, 

and 
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and fhall therefore forbear to exemplify on a fubjed, 
with which you are fo well acquainted. 

The advantages attending the determination of 
thofe things, by calculation, rather than by cuftom, 
being therefore confidered as evident, it may feem 
Grange, that, notwithftanding many of thefe tenures 
have fubfifted from the very origin of private pro- 
perty in thefe kingdoms, yet we do not meet with fo 
much as an attempt towards computing their values, 
till that of the late juftly celebrated Dr. Halley, by 
the afliftance of the bills of mortality of Breflaw in 
Silefia, which was foon followed by Mr. De Moivre's 
truly admirable hypothefis, that the decrements of 
life may be eftieemed nearly equal, after a certain 
age. 

It has been the opinion of fome authors, that* 
fince his hypothefis was originally derived from the 
Breflaw obfervations, it caftnof be near fo well ad- 
apted to the irfhabitants of thefe kingdoms, as what 
has been derived from the bills of mortality of Lon- 
don, But this argument doth not, as I conceive,, 
appear to 'be concltifive ; nrft, 

Becaufe thofe bills, as hitherto kept, are not well 
adapted to anfwer this purpofe. 

Secondly, Becaufe the manner,, in which the in- 
habitants of London, and thofe of moft of the coun- 
try towns and villages, live, their occupations, diet^ 
and diyerfions, nay the very air they breathe, are as 
different, as thofe of London, and Breflaw,. can pof- 
fibly be ; and, confequently, fo muft the times of 
their diflblution. All which has been, with a great 
deal of clearnefs, evinced by the gentleman above' 
quoted* 
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Thirdly, becaufe thofe perfons, who fuppofe, that 
Mr. De Moivre's hypothecs has its foundation, pecu- 
liarly, in the Breflaw obfervations, are greatly mis- 
taken : for, having lately been endeavouring to dif- 
cover fome farther helps to the fpeedy valuation of 
lives, I have found, that, on the contrary, if the 
London obfervations had been then in Mr. De 
Moivre's hands, he might, as juftly, -have derived 
his hypothefis therefrom; which will appear from 
his own words, in the preface to his treatife o£ An- 
nuities on Lives, compared with the London ob- 
fervations. 

" Two or three years after the publication of the 
u fir ft edition of my Doctrine of Chances (fays that 
excellent mathematician) I took the fiibjedt into 
confideration ; and confulting Dr. Halley's table of 
u obfervations, I found, that the decrements of life, 
" for considerable intervals of time, were in arithmetic 
u progreffioh : for inftance, out of 646 perfons of la 
" years of age, there remain 640, after one year : 
<c 63+, after two years ; 628, 622, 6i6> 610, 604, 
" >p8, 592, f8d, after 3, 4, 5, 6, 7, 8, 9, 10 
<c years refpe&ively $ the common difference of thofe 
u numbers being 6. Examining afterwards other 
c< cafes, I found, that the decrements of life, for 
<c feveral years, were ftill in arithmetic progreffion, 
<c which may be obferved from the age of $4 to the 
€i age of 71, where the difference, for 17 years to~ 
gether, is conftantly 10. After having tho- 
roughly examined the tables of obfervations, and 
difcover'd that property of the decrements of life, 
I was inclined to compofe a table of the values of 
u annuities on lives, by keeping, clofe to the tables 
u of obfervationj which would have bttn done 
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<K with eafe, by taking, in the whole extent of life* 
Ci feveral intervals, whether equal or unequal. How<* 
ever, before I undertook the tafk, I tried what 
would be the refult of fuppofing thofe deere- 
u ments uniform from the age of twelve; being 
" fatisfied, that the exceffes on one fide would be 
u nearly compenfated by the defe&s on the other : 
" then, comparing my calculation, with that of Dr. 
tC Halley, I found the conclufion fo very different, 
u that I thought it fuperfluous to join together feveral 
<c different rules, in order to compofe a fingle one.'* 
Now the fame thing, which Mr. De Moivre 
mentions ^bove, happens in the table of the London 
obfervatiorts ; vi%. out of f 10 perfons, o£jz years of 
age, there remain ^04, after one year; 498, after 
two years; 492, 486, 480, 474, 468, 462, after 
3, 4, 5/6, 7, and 8 years refpedively ; the com- 
mon difference being 6; and the like happens in 
other inftances, to be met with in the London ob- 
fervations* as publifhed by different authors. Add 
to this, tliat* having calculated the value of an an- 
nuity on a life of 10 years of age?, by both tables, and 
alfo by the hypothefis, I find it to turn out thus, 

Years Purchafe. 

By the Breflaw tables of obfervatipns 1 7,7 2 3 7 
By fuppofing the decrements of lifeequal 16,8814 
By the London tables of obfervations 1 6,3 907 

From which there feems to be feme reafon to con- 
clude, that the hypothefis (as it gives an anfwer lefs 
than the Breflaw, and greater than the London ob- 
feryations) may be the beft method of the three; 
And it is farther remarkable, that the refult, by the 

U u hypothefis, 
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hypothefis, is nearer to that by the London, than to' 
that by the Breflaw obfervations. 

However, if the argument for afing' the London 
obfervations has any force at all, the computation of 
the value of each perfons life muft be made from 
obfervations, drawn from the bills of mortality, kept 
at the place of his or her refidence-: and therefore it 
is,- that I at prefent trouble you, in order to contri- 
bute, as much as I can, to there being a fufficient 
number of good bills of mortality. 

There feems to be an objection, both to the hypo- 
thefis, and to the obfervations ; for it is well known, 
that the fair foe (efpeciallv at two periods of their 
life) are obnoxious to fatal diforders, not incident to 
the other fex, nor diftinguifhed in the prefent bills 
of mortality j and, confequently, neither the tables 
of obfervations, nor the hypothefis (which is derived 
from them) will render the calculations of the values 
of lives fufficiently certain ; unlefs there be a peri- 
odical diftindtion of fexes in thofe bills : as it would 
probably appear, if fuch a diftin&ion had been in- 
troduced, that there is a wide difference between 
the values of a male and female life of the fame age. 

But there will be a great inconvenience, in reject- 
ing the hypothefis, which none of thefe gentlemen 
have remedied ; I mean the prolix and laborious 
computation hitherto direfted for the finding the 
values of lives from tables of obfervations ; whereas, 
by the hypothefis (as its author juftly obferves) more 
can be concluded in a quarter of an hour, than can 
be performed in a quarter of a year, by any method, 
which the others have demonftrated. Whence it 
may be prefumed, that the hypothefis will continue 

% to 
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to he ufed, until better methods are fubftituted in the 
place of thofe derived from it. 

When the bills of mortality, digefted into a proper 
form, fhall have been kept a convenient time iii every 
city or considerable town, and alfo in every hundred, 
or other proper divifion, of the country (and this I 
fhould be glad to fee done) then, and not till then, 
the hypothefis may be tried by the fadts, that will 
appear from the bills, and be confirmed or reje&ed 
accordingly. 

Indeed (for my own part) I am almoft perfuaded, 
from what has been above remarked, that the hy- 
pothefis will, in general, appear to be the nearer the 
truth, the more thofe bills of mortality fhall be in 
number, and the correfter they are kept. I fhall 
proceed, therefore, to mention thofe alterations, 
which, I think, may be of advantage, in the form 
of the bills of mortality, in every part of thefe king- 
doms, over and above thofe mentioned by Mr, 
Morris, in the before-quoted pamphlet. 

i. That there be a diftin&ion made, upon the 
face of the bills of mortality, between the perfons 
who were born in the place where fuch bills were 
kept, and thofe that were not. This will be ef- 
fected with a very little trouble, if the fearchers of 
each parifh be inftrudted to afk the queftion of tha 
friends of the deceafed, and annex the anfwer to 
their report. This precaution will facilitate many of th$ 
good purposes propofed by Mr. Morris ; and, in parti- 
cular, with regard to the fixing the values of lives, 
it will enable the perfons, who fhall apply the bilta 
to calculation, to draw their conclufions only from 
the lives, that were both Began, and ended, in or 

U u 2 near 
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near the fame place $ the want of the poffibillty of 
doing whkh is the principal obje&ion to the Lon- 
don bills, as hitherto kept. 

2. That there be a diftindtion, with regard both 
to age and difeafe, made upon the face of the bills, 
between the fexes 5 and that one cafe be added to 
the lift of difeafes 5 viz* complaints peculiarly in- 
cident to the female fex. This will not only fblve 
the difficulty above flarted, bat alfo anfwer many 
purpofes in political arithmetic, as well as to the fa- 
gacious phyncian, 

5. That a farther divifion be made in time; for 
whereas Mr. Morris's fcheme exhibits no age be* 
tween 40 and 50, 1 would propofe, that the num- 
bers dying between 40 and 47, and between 45 and 
50, fhould be particularized in the bills j the defign 
of this being to fix the periods, that are fatal to the 
fair fex, with more certainty. 

Thefe alterations, together with thofe propofed by 
Mr. Morris, being made, the yearly bill of mortality >. 
for London, will appear as in the fpecimen annexed. 

Now, Sir, if you fhall, upon confidering what I 
have offered, be of opinion, that the above regula- 
tions are worthy notice, your approbation will be a 
fufficieilt juftification of my defire, that they may be 
made more public, in fuch manner as you fhall think 

fit. I am, Sir, 

Your moft humble fervant, 

James Dodfbn. 
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